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Abstract 



PROBLEM TO BE SOLVED: To provide a small sized high efficiency single tube cylindrical reformer for a 

solid Dolvmer type fuel cell of which the start is quick. . 

SOLUTION AH functions of a boiler, reforming. CO transforming and CO selective oxidation are integrated 
without separately mounting a heating or a cooling structure by performing the heat exchange properly 
b£S of S Sormer, and the energy for cooling or heating given from the outside .s saved to improve the 
efficiency by using the heat generated by the exothermic react.on for the generawon of steam The heat 
fransler performance and the starting-up performance are improved by forming a preheating layer, in which 
mete iSedin an upper part preceding stage of a reforming catalyst layer and prov.d.ng a spiral 
Sade for hea transfer on the preheating layer and the reforming catalytic layer. The whole reformer is 
%$S!^tf^^S*^ chamber of air for PROX (CO selective oxidation) and therefomjed gas 
with a PROX catalyst layer. The temperature of the PROX catalyst layer is controllable to a tempe ature 
proper to the selective oxidation reaction by providing a cooling structure bv 'combustion ^a^or the Ike on the 
outer peripheral part of the PROX catalyst layer and the concentration of CO is efficiently and surely 
reduced. 
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l ] PMrttfcSM Ltzmicom: Uz?vm 

^mttzmnm^^z^x . mssfltimift 
mwz&mimm<?>±Mffi®(iz. &hh%wni&%*l, 
tzJi&mzwLWzz t zsmt LtzM-^vim^M^ 
im&m2 : n>cmzRWLtzmfkni^Ltznm® 
Mqj&Mikwfimzztit*'m*nmzLxm 
sztitzmtmt. ^mrnn^t^±mzmw^ti 
tz^-i-tzmi. mmmffimzx-ox&mztitzffi 

BTC\ TWzfttfX^tiW&Ztifzmmz&'gf&l&Z 

^mttzmvim^SLm^z^x . ms&mmift 
mLtz&mmm&£mzm®z^ifcwzmrt. mn# 
A&mimfmmzm&fiizmtr&& a izmfcLtzz 

& j gMmm£t%tifcyit<z$mi"z> £ ? izm&Lfzzt 
[if^4 1 mtmim<vwmz^ijwzmm#m 

ikt. mnBffifttoftmzztit^mznmizLxm 
wzittzmmt. imtmn^&miMizwMZii 
tzj<-i-tzffi£. mm&ffimz±~ox&mztLtzm 
mx\ TijfcfoftxffMmfcZiifzmmte&mmmz 
^mtrz^mm^n^z^x . mmnw&zft 
mLtz&nfmmcDtmiz. m&mmmtTMxim 
u ^zfortxmttmfiLZfttzmzzmir, m>m 
cDftnzmii^MnAnir&^mttzEmL. 
mmnQmttzmmzmmmzmi. 
mmmz^th x o izmfcLtzz t zmmt Ltzm 

fzztzmwit^& m&m 2-5 <?> \ ^-?ti& 1 mz%m 

[it*Ji7 ] m^zim.Ltzm^\S^Ltrz^mm 
Mmmffifonftmzztit^'CmzmmzLxR 
mztitzmfttmt > gasst(n^+^s*±s^ffia^^ 

mm&Mm&zftmLtz&mmmmcotmttzmi^ti. 
immmmmtT^xmrnL. ixizmfxtimtfrn®. 
^titzmmt. 

mM&coftfflizmibti. mnm<r)&ffifrh%MLxT 



m ec o^fmtmcotmizWitf ^ti. mc o^mm 
mtT&xmwtL. ±wzwixzmi)t&&2tifzco 

mfisc o&wmm t m bc omtmiumm t <nm\,z 
rw-^ju iMiziktmmifxtcomxQZ^L. mis 
c omimi\^mmm(iZ^xiiT^z^tz^Mxh 

fmmm£±wz\tnvx%*i&ffMbL. mtmn 
ffiMtfmz&nmmizmmvx ^ztmMt . 
zmniz t *%mt Ltzmnm^&M^o 

comim^mm^MrhVfTML^x. fr^mm 
fmnrmzmf^ti. 

mzftmzmt. m<At$titz^tmzco^&fmm 

0 -h^t^h t tzm^m 7 ^tamo^RM 

[11*359 1 miicommifctimmz. mi com 
wmwmmtm&i commmi\3mmizm$tLtzm 
2 c omimimMM t l . torn 2 Huism 

comz&nhti. 

m2&m*ftmzm£. mAztitz^tm&sic 

mMiuzm-tz. bitzx off&i, 
fr-omms 2 c omm&i\wmcr>?mmz<%m$&ikz 
timzit&ttsim&tfLLtzzt zrnut ttzm^tm 
t fct* 8 izimnmwm^&M 

[ft 1 0 ] miiett^K^iim. t> L < Ji* 2 tt 

mkb. mnjmtknftmzztit&mzmmzLx 
mm^txfzmmt, mmm<7)*>mfr±.mzmmz 
tifz^-1-tzffit. mmmmmzx o x mmztitz 
mmx\ rmzmifxm&immztifzmmiz&msm 
zftmLtz^wffi^&Mmz&^x . 
m^^m^mLtz^mm^mmmizm-f^ti. 
immm^mtr^xmmt. ±.jft,zwfx$m&B& 

ZtitzM&t. 

m&®<r>*?mizmft>ti. isis^^^^etTT 

mzco^immmtDftmzmihti. ico^rasi 
mtr^xmuL, twzmxzmtfBfcztitzco 
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fFfSC o^fefii&II t wzc omaMaamm t nmz 

7ti»ottnaC03ltRl!-ftM^)i«±a(il<0-airm2 

C 035f£®i$!iEJS k L- v 

fr^S2C03^ftHS«W»saaPt=?S-' 

•cam»c I5IEC o jgftKfctt&JB k mff Em 2 C O^fi&fii 
«ji*>iaeRw\ tiomsmsmi. rm« 

teas i c ommmwssiMfr ^msM* * t * mm® 

1 it^Ji 1 2 ] miem 2 c osassfciiUf oWi 

WfclTOCOjWttflaHBiw^WK***^- HEW 

2 c o$zmmmcwmmb mac ommmmmn 

&ii*jsi iKE«W)**nK«at«». 
m-thit'mmm.m^fkmw.k-thm^m . 1 

0 1 2 covvfflip 1 ^fcie«W#f 

a. 

tec O SS?H-ffc«4iSEJlrt SrSSitS S![*oSBi^ri6l k *f fa 

9,10 1 2 Wf ii> 1 3SCiEttO#«n<Si3C 
IW*JH 1 6 1 WK««ttte, 
9, 1 Oifctil 20^-rft*>13aiclEao*l : R^ 
[ MS* 1 7 ] iliif E&ftf«£3E* L 
kSr^1Sk-r-&l»* j a7-l 6 <0Vvf*ia>l Jitter 



[if*a2 03 micomm&mwzmm:. f£c 

EPBWWfcClte t-CWtteC k Sr^k-f &fS*H7 
-1 9^vvfixfrl«£K»»#«H18£3t«». 
mim.2 1 3 HiriECO^eWKBkmflECOSi^K 
flS^koHfcaitfcfu ±S8fc$AP£*U huIE 

Siifc^fr--IIH6I3LL-$-S - k Sr^ak-TI>iS*JS7 

~2 o w vmfr 1 JStcfaa^#«nfii^2Stifs. 

CM^2 2 3 !IBM»tolH™*«WI*irt* 
KW5lM><H«W*«i. A>oWieT[6l#^ffiSSkmf 

^7-2 lwv^-m^i^fciEaw^FqBiisastB 

[MS* 2 3 3 Wia»OTtt*S«»«>J:TfcR«3 

ittcz k &mk-t&m%m 1 ~ 2 2covvr*u&> 1 *e 

[000 13 
[00023 

[00033 him^m.u.nm^m^: 

4. iblKW/hSa<0**2rS8i^l.K»SkL.-Cti. W 
Hf^Fl 1-1 1 9 0 HcBB^itTV^id^m 

ti, 2owniii^ci4«)i*^$^^nfii^§i^i 3 '^ 

[00043 *EtSEAl±> WWPl 1-2410 
[00053 
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± 0 ftIB t jobs ***^>*a^Kft*«** k 8*tr 

1 0 0 0 6 3 Wilf . Hfi^^affW*^^ ± 
L>iiX^h. 

[0007]^:, ^<0**n»«K«»-C4«S<i 
fca«#Xtettl 0%gJS^CO^**ixT=B0. ®tt 

ftTCO*§Ug£0. 5%««*'C«^8*fe±'C. 
fc:C oatRl!fl:»*Kttr C OS!RiHfcRJ6£fT 5 8:*> 

1 0 ppmiKtitfiaStft^* 4 
J>*. k£*>#. -t<ofcif>tcoSSfiKB*JJ:V. COS 

[00083 ttzftm^l 1-24106 8-fOftHfc 

[0009] *%m*±M<n&tefr&tffrXtcZtit:t> 
^<o«:v^»*ntt«25t*»Sra«i- & £ k t a»k* 

[00 103 

[00113 1 . Rit«tElltte«BR^«ibfcn» 
fifftk. KH^fr^rtffl^-^k+^ttSrlsitt^U-r 
E«SiifclSMttfc. B8B»«^*it*#±»K:E11S 
*ifcA-*kt«i. *ren^*fc±^KB**ifc 

[00 1 23 2. B*«fc:E«tfc«««4Lfcn» 
E»3*ufcWt«k. ttWt«<0+'t*»±«^E*8 

mure. T*^«*tTOT^»*s*^iTOt=a*ii«t 

[001313. WIE^Jlfe«tlXmiaK««SjKa^ 



[001434. «naffliSE*^«^s¥*r6]^aaii' 
[ooi 5 3 5. mwzmwtfzim<7)m±uzF]B 

EBSiifc«*ttk. B0WtttO+'t«*±»fcEK3 

mmx\ T^zmfxmttmj&ztifzmmz&mim 

BSOIf5PfcME^^Aaftifi^«^E*L. ^ 

[00 1 63 6 . IWWttt^HSfcftiT . 

[00 1 73 7. BP0^iaLfcW^«4Lfcn» 

«#k. Kn^fl^rttffc^k+^WtHW^^^ 
E«Sftfc<ttWk. B0«««<o*'t«ii-±»fc:E«S 

^«b^K««JSS^>^^i5Jtfen. KKMlH»lk 
^|t](tT^^^^^CO^tM^ak. KilEC 
4fttt$/Ik. MBCO^fWyfkHulECOjM^ftM 

BSJ^fc|ftjitfc«Rk LfcWWkWt'CJIIWM 

[001838. aa***, mEcojBaawwfr^fi 
Ecowwiaaw^i'*w , }jBLas'c. a*o«e 

<^w^tm^fvrzVcmu^nmzmt. mxztiti 

£$Hb MIEC OSMMBIW*»fe^)iac«^ k S: mTlEttflJ 
^jl^^^il-T- k «t Ofi^-T^ - k ^r^mk LT 

[00193 9. mzco&mtwmmi:. mico 
mmammm t tm 1 c o^e^«^ii nzmm t fc 

2 C oatRKfllttJKii k L . £>ofg 2 S^S** . mFlE 

is i c o&mziumm t mzm 2 c ommmimim 
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aS**»fflB«:»lftLfc£ k k LX7 *fctt8«E» 

[00203 io. mmmmcoM^i. *> t < \z%2 

[0021] 11. »t*fcEllLfc«R«0«aLL^R 
k. B3B»o>WBfc»ftfe*i. BSIBW)»*6»feRKL 

kTarcsau ±xtzmvxm##&9tvfccoM 
«BMkJiHaw k . «ec o^jftwg/i k Mac oaiiRig 

^ffiJ*±WwWt3t8E»kUfeJnS^k. *SH\ h>j 

ec ose«ftHKJikffiriec oasaHHWWi*^*** 

COSE«ftHIWkU 3Efc«££** UE*2COS3ft 

k lifESS 2 C OSMSWWI^>IBfc»*t. a*oi&e»&m 

*A*ix^S»k«rffiS5 1 c oaKHHUHKH^^ 
WBOttfx k £ Iff Eti^<OjBKLfc»-r £ k J: 0 A 

<r k k LT#*n«B*escK»t««t^. 

[00223 1 2. HUES* 2 C OSWMOT<0*«*4> 

rtfflitcHuiac ommitfmmcotmMzi&fc t . ste 

M 2 c osaWWW^fflM k ffitac o WOMbRHH 

£. *»afkt8ta***»ffl»fc 1 1 tciattco* 
[0023] 13. nffiMHw:. m^&mmmmz 

[0024] i4. wE»»Brtfcafch-*»*a**- 
twee oatR»ft«J^rt*^^aft^asi*"fli k» 



m$*T8SE"fc:kkLT9. 1 Oifcttl 2*Hvtffu&» 
[0025] 15. 1»EMfcffl»*fc* ^m&<0»4€§ 

[0026] 16. tiTEftfflSKW^ fflE^--*— T« 

wawttifflat^* ^ k k lt 9 . io* 

fcttl 2<0O"ffL^lEaom«raS^KK»Sr««t 
ft. 

[0027] 17. Huie^«M«5:5E^t/c3t®M^a 

7-1 6^v^n*»fcE»^#«n«^*»^««t 
[0028] is. mm%fmttmLfz&mfmm 

[0029] 19. friSi»n«B^Sa8Sr«JfeK^* 

[0030] 2 o. Kriaco^sasuirt^^ss:. s$ 
mmimmzm$ivxmirx7-~i 9w«i*tcE 

[0031 ] 21. «HECOSfi£«HHWkl(rEC 05SR 
KflajWEIik^HtciStt^a. ±iK=*AP**U hu 
Ecoa^H^UB^M^T^Wft^aWk LfcMfc 

tttt£KB»KU 5k* < fc t>WEtt<DO«S»fc: J: 9?B 
IftSWfcWa&MBKELh'r * £ k k LT 7 - 2 0 *>v^ 
-m*H3E«<50*«n«KSJ««Sr«« Lfc . 

[0032] 22. ttEMM^tWETfli* ossastirt 
mzmfettcoikwm* > ^o«ETft*^a»k 

IBEiW^Bfc^ WEfKOSW^aftiS^HID 
L^w^R^oaaTL-caai t T v ^ ^ k k 7 - 2 

l^l^3^*cE«<0»*n«aiS«»*1t«l-fc. 

[oo33]23. wE»*n«3ea«aw±T*RK 

$iirr 1-2 2^V>i*J^^E«^«n«*K*»* 
[00343 

izmcommcoBm *«H^*»*^*«n«*K«» 

[ 0 0 3 5 3 H 1 C *»n«W»K*0«*«ft*^ 

■t. 

[0036iaK»2«i. +'C**ra-t£LTtWtfc*i 

*«*HBrc»**n^ffiKk . ^1^*6 1 Vtp'Mz®. 
{f^titz^-i- 18k. #«*£ioT#*S*tf:2ia 

rt^iS(t^^aatt«iH8. cossttsiio (ja 

T^7bJll Oktv^* ) . Coa«BMk*H»Bl 2 



0 \ , * ' « 
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(JTFPROXJll 2kt>^-?. ) 3ypfef8)££*Vt^ 
4. 

[0037] 3£Sgs2<7)iBlffi£«2:- *«0ft*&P 2 0 . ffi 

M&tfxoircai u □ 2 4 . samtiAv&tea 2 6 . as 

#X<7)KtBLn28. PROXffl^ft^O30, 3 

[ 0 0 3 8 ] JH 1 fi5tt6 1 Oflffllfcli+'frWfcR t < L 
TRK^S^Sl 4 (Hat®) *<J&&7 1 k<vmz 

80kft-?T^4. 

[00 39] l#5iwi8&8 Oli, ±gPT«MSf^^Ktil 
L0 2 4l=^L, 1 8-C'iO^SWXS:S5ji, 

#5S,£-£4. A— M8ti. <£^.^M14^WC^*- 
-fJRtf 6 1 6 ZftLXWL<)imt>tiXt5 0 . ^^ilK8 

o t'<—. t-Mttis 1 6<o^tt±. *o&&a 2 ocaa 

U^*MMS3 4 #^fi£SftT^4. 
[0 0 4 0] 7KJn^JS3 4li. 2 0 fcttfa Lfcft 
aKIStt^^ii^2 5C± 0MfWXO^K2 7 

i&L-0>4, 

[0041] <X{^ #(SftH^^tiS B ^-tl>. 

[0042] mimm it^2m»6 2comii. ±& 

tfJi&M 5 1 X'fo 0 . %<7>f&-M 5 1 ^TSB^St©^ 
H8k=5:->Tfc'X H£mfi5ffc6 1kS&2fgiffc62cD 
Hl®f*6 I^fg2f!?itt6 2£ffitf4fegU3 

oggs 9 * 5 4 «cia 3 iz^tx o izmttf. \,zmi-mth 
mzwuihti. miM*6 itm2®ft6 2<vm<?)$i 
mmmmz^tx^. m2(,zwmw*7xt. 

h. ggS9^*Sifeti-m-=5r<i:i<t<. tfzm. 

i>4mzmt>-f. i~2 0RSffi - ci>wf«tv\ 

[00433 mil 5 1 tiJi8l5-t\ )g^^XcO^K2 
7K&^LT^4fllI?&S&4 8C>i*£U flnf«4 8£tf- 
L,TlSS#;*.k* (3i»*> ^'SASni.. mJ15 1 

fixmtf^i&MS 10rtSI$£iIjl't4k5l3£rt4;#X3 s 
£M*-f4kkt>^ A^ffig^ffifc^tS-ef^ 

tWit-rz. *7t^«9**iS*tfetit:vi5c:fc*^. Sf 

5wiS&8 0 cOfSSr^Jl 5 1 OrtSBfc^i < 
[0044] QftmSM 8 CJi. JSfW'*£*l^&« 

-rs&si«#ft« tT $> o . TMxm i ©ft 6 1 com 

^z-sti.xms&'ooerTmzm&Lx^h. ztihm 
m.7 1 1&®.7 3 bv^nrnm. A-ti8«« 

14. ±^L/iJ:5^ffi9^i6ttf>ixTfc , 5- #1^3188 
8 0cofa>*3cSMiSyi8cOI*|gP^^^^?> k k t>fc. 



< wmx < nmR&z&z-f ± a vzt£^ x \ . 

[0045] IS21i)ft6 2 kSS3jSi{*:6 34)0(4. i3f5£ 
^il^jlK5 0t^-3Tl3 0. M8S5 0(J:4*^#8 

l-cas^cKHS^Tv^. c:i^^c < J: , ), 

8£titt:#Xl4. JI&5 0 5:jI4ISL s^N-4^m2 
(1*6 2$r^UTKSfi^l8W5^UTJn^l.i: k 

C $ ■£ 4 .1 k * ? T' $ 4 . 
[0 04 6] *3«f»^3fc»4K*64fc<^ilWH 

sWBlfi UT * 0 . -e £ fcBBBttt 5 3 aWWS WRWfiJl 

[0 04 7] *4««c6 4k*5fBft6 5k«IBC«. 
C O^^MjSE* 5 ^?^^^ h Jl ( C O^iSfiMil ) 
i ofiW&l-xb'o . ^Miot, co<?y$mM.fc 

m&i i*»i6*tt*rtt¥fffcK0Wt^*i."cv^. 

Mil U±, m4Mi«=6 4t=ll^Sn, flMSr^5f^«s 
6 5 CtSlttT^tT* 0 . h 1 1 OiOrtSPia^* 5 ^ 

[0048]i/7hBl 0O±a5t±3iSS5 0 tJgfiSU 
TgPti^7®«:6 7 k^8^«=6 8 t<OUzmf$.2tVfc 

igi proxjb (commttf&mm) i2K«wtT 
[0049] mpRoxa i2ci±, coawwflat 

nZGhW&UGifflti. ^4Kf*:6 4»±. T&X& 
9S*6 9<O^SI5tSEiStTV^. ^5gift:65i:^7 
d#:6 7WH«±. IS6(Si*6 65rl3C^-f SJP* l J&4 8 
CJB*tT*»). WR^xflaftP2 6*»fe*»ftS*t*M 

^JgSlfcrjStU-^S. *«:Sp^S8 
4 8cO^Mf8^51KCti. £Hl'3fc42|s<D2l#8 2a 5 i8Jfc 

^iciftitr ft 0 , a»<«Mltttt 4 J; a KB 

BS&ZtiX^Z. 

[0050] *7flf*6 7 km9f§i#:6 9*>BBC»±, » 
1 PROX11 2k. m2PROXJll 3k.miM& 
a4 2*5j:t«lll2«*S46tFt*Wftt"C* l 3. 

TWfcttttflMR 3 1 £ «e >- ? h m i o tmirc fo 

l#A^4 3k^4 4^fe=5rO. H1#AM4 3 k^4 
40ia^m8®fiit6 8^ffl!l®l-t±7L3 5A { l >rffm®X> 
Xht. «t7«*6 7t»9«*6 9«IB»ttW«3 1 
fcli, jai*mfc8*W«Wl3 3:Wft*bTft9. ^1« 
A^4 3t*31iiLTV^. »l*XS4 3fcii. 
*&P3 2*^^)^* 5 SA$iis ^7 h)l 1 0frt,<?># 
*fc»AS*i.6. 3E4 4I4. HWmKaKfiStiTft 1 ?. 
itflHR3 6fc:8*W»»t4>*ifc7L3 7teJ:»)IH PRO 
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XJf 1 2t,ZimLX^Z>. 

[oo5i]m2^M4 6Ji. mm&M42tn 

5frt> i £'0 , S2^AM5 8i:M4 50lStf>ai8Wk6 
8Wffl3B3«i?L3 9**1 rBT^tTJ>2>. 
[0 0 5 23 SI PROXJ11 2Ji» ^8Sf*6 8« 
®K 8 y f9rl£ttk fufcfl. 3 8 IZ ± 0 * 2 $7,^ 5 8 (31 
3itTVM>. *2*A*58tt. SSvttl&P 3 OfciSS 
U SC. »8«*6 8<O«ffifcl»0fR»t^^JL3 
9fcJ:0. »7«#6 7i:»8«*6 8«BH!:»*8ix 
fcg4 5K3S1LTV^. g4 5tt, JStftffiMSiVt 
*50. ftW«47fc8yffil&<t£ft£?l49K± , 9S82 
PROXll 3iatai/CVtt. ff!2PROXJIl 3fi 

8 t mmft>titin 5 5 1 i o K«^osxm U □ 2 8 

[00531 H. ?L3 33tf)fMi:8£|3&£t>'OT'fi : $r 
<. Ifc. ?L3 3^a:g5r?L3 5*ft»fe05B0!ifc:JEt 
•aGEl-T, m&#M4 2rtCa^* i $>^^t:' : t) 
«j-4*6«7wSii6J:3fctTfcJ:V^ HC. 7LTJ4 
&S3#«5t>tfDTt>J:V\ 4Jt> fl3 53«» — 3 

[0054] aa^<oflxaiLP2 8<±, mtama^ 
u Ks^x<osxajtP2 8*»<9K , ){ttsnjtm^» 

******* Lfca*#* 3&*H«*4HF- 

*7#X* . 1 8T'«8*Mffl#A i: LTffiffl LT 

[00 55] SS2?l-&^4 6^±Cti. 2L&8 3 
ICJ: -5 T rt»*«l«fc«K»** WSH«IB 5 7 jWftftT 

«98fB£SUi:. ±^3EAffiP5 9*^A0. T*>£> 

fcfct>t::SI2PROXJIl 3itiiWr?&&otiZ 

[0056] KC. BJC*»2<0»fffc"5V^KBWft. 
( 1 ) iisWJ&f 

ff, *Wtt&P2 0*>&Stf|ffl*£ft*&U A-7*l 

l&tiMt. ^*>&WllSt&fc±oT<E&PSSl 45r 
JnSft L , * fcB^ifctf x#e8fcl«& 1 4 fc m 1 fSStt 6 1 
OM i iiiS LTBfltSM^WHRSJ LP2 4# > £>#E$v£;ft. 
4 £ t (::«}: 0 . Mfi^<08t«WaMI8^«itA»^ 
fc, Bi««4JflJJB8fc, "fJStSS It, *ttfm34kZ 

[ 0 0 5 7 3 Vft%mU,Ztia&ZtLtz foj£i£f 2 5 



fc«^$*lMK»4 8£T»U T$&Xift*)&LX±& 

[0058] ^i^c. A'-tis^ciO, It 

4fc. ^— M 8<Ofi8J8$#.*£fKJ» 
PSM14i§llf^{fc6 1 OHCjij&S .1 £ .fc 9 , 

mm Lxi&mz$\±.-t h z. t m « & . 

[0059] «*^^<W>Kft*«»flEH 

Jj55f§i#:6 5 i:S7<gi«c6 7 <0EI«Mfe»4 8 £il 9 . 
?#JI5 1 KjSfeftS . -?-Wiat3nS l JS4 8-C-{i, 
884 8H«-TS^7 MB 1 0 1 P ROX11 2CDi$j£tf 

OXSl 2£Mfe-f&. 

[0060] I8#X^1DS5 lfcASfc. ^S5 

i Mzimzitx^z-fcrnmirt-i- 1 s*^^»t± 

«!JKJ18i*itJ6A-rs. "f'&MS Uii8J£.0>&^ 
®fWX^>*|gm* I l®»:ttt&$^l>-fc*^- -WAP 

[0 06 1 ] CH 4 +H 2 O - CO+3H 2 

8CfcftS&a^ii«^KJS-C$>6 - i:* 1 
t,. A'--fl8cO^M2!i&®iJRtTRJ5A r jlfi : i-&. M 
flsWfctt, ^'-7- 1 80^MSf*"X*if5iiPSSl 4 t8t 
«MiSEJB8OlBI«SfS0BS8 0S:ffifi-f*fc#t-. ^ 
»^X<^»*«8St«l«Mi8te<MRS*t. &&WmsX- 

JUT , TQX'fxM LX iiSS 5 0 rtlCjttX-TS . 
[ 0 0 6 2 3 iiS&5 0cortg|!t=:«iA^8 1 *<«Rtfe«^S 

8k<oia-c. mrftns^tf* * 
^sex-t ft^JKji 5 1 vimLxa o . itiict o 

[ 0 0 6 3 ] ->y hM 1 0T«»:<OJ: 0%C OZsfSMJti 

[00641 CO+H 2 0 - C0 2 +H 2 

isy Ml QX'<r)CO^^miW&M.fcX'foh<nx\ 

^mifnti^y vm 1 o zm&thizM^xmwtM 

h)l 1 0^HitCtiiPf l Ji4 8* { iStt 

*u iSJR^-fkRJS^ss^jaKfc^^. ^7 hJi i oo 
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izMA-th • » 1 ^AM4 3 fctt* £§«!t&P 3 2 
7L3 5£^LT^4 4£aA^&£fcKJ:oTS'&$ 

*u miPRoxiti 2^pRoxftasii^iocoa 

[00 6 5] SSI PROXI1 &<9«}:33:RJ£ 

[0066] 2CO + 0 2 — 2C0 2 
gglPROXBl 2T^)RilS3W»TUte 3 fl:fe. tfxteJU 

fcJS 2 5 8 tCii^mft^P 3 0^ 
aWWASfU a*#xfc£«fc^3 9*a*r*HI 
fc*^>*U7-fX3WWcJ:oTa»«*i. I2PROX 
ill 3^PROXJIMBIfcJ:oTK20COW?K««« 

[0 0 67] comvmttR&m<o%&&* CO£CO 

2 «itl)^s H 2 t>BMkU"CL*v^ H 2 Sr?H»3 

m«^4 2*waraK«u 

LHSlPROXil 2hm2PROXiil 308SK 
[00681 11:, x7M 1 O^PROXJfl 2<7)H 

JniJ!ft»4 8* J JBS:S<xTv^ifc* a fe. JMB^Ji* 

( 2 ) ^aiife^ 

U *kflDH^k«rfl»P2 01:«ftP2 6*»fe«» 
JEt3MRB4 8i:tx7 bill OhPROXiil 2 
4l»W±#t^^h)|l OkPROXJfl 2<J0» 

*• 

[0069] £tz&nmnMmim4 s^zx^y hm 

fctw^fel 5 1 ZftLZ&ttM 

[0070] fra tfc «t 3 *c w- i s izx o-rctc^ 



K«fc 9«V^airCKlBtff4:<>**^7 hi! 1 0 

so^ u ?»hmm s en Lxmmz ithzttf 

[0071] ^RKUi 5 1 -CjWfcS *tfc»R^tt* &® 
gi^SUB 8"CS4> £#Ha LT««RfB£ JhiKKSHKJB 8 co 
T»J:0atB"r-6. K«ftHKig8cOT»^^SSasL5tit 

[0072] Ltztf~>x. wmmms(ommz^M 
mmtfxtfmxztix, ^mms iom, u^xim 

XisybMl01fi£MLXffi&?Zh. 
[ 0 0 7 3 ] MS* 5 0 T'C OS^RjEtCjSL^SaJK^T 
^U:M#xli ±SjK>x7HilO£iftAU 

o^±*f!fcK6T* JH&K4 8 cotftSai^ J: 

roxh 1 2 tcmx-r & . - <oara-coKW#x £*± - 

COM. 5%SK**itTV^. 
[0 0 74] ifclBEUfciaiC. M&5 0k^7bJf 
1 0 t <VfS (CttBfflttf 5 3 $ fLT V £ k . 
m» 5 0 0&£SfflBr Uii50 W)»jWff 8H**> o T 
^7hSl 0£in^&<Ikl2:£<. y7M10* 

mzmfen&j&izffizx'Z h o 

[ 0 0 7 5 ] 5^7 hJI 1 0 ^hffltzRttfeil/iJn 

JB«4 8fc:J:0. aO?Jafiat«fl:8*&ii:teJ:9^ 

8tJ:-6«S«Sf^^««ifetfi*-C# . h« 
10^ISlPROXJgl2Sr^fl^tc«J:0^a]t. 
hill OkSl PROXjfl 2S:Wffi<!0aJKt=W*J'r& 
ifc36«r**fc«>. ^7hJ110T1i. CORWi 
^lPROXll 2"C(i. #aL<*V^9]RJ© 

PROXJil 2X*^KIBR*5«l:VaWfe*»flX^*^ 
[0076] Ht. ^7hJ110^>miPROX^12 

tihcomi^m^h^mmLxt^. mz-ii* Jn 

^4 8t:flMftffl^ffi«*asiS***^»^ JflW»4 
8*«8«fflS9v»ffl«oa»i:L. »&V^ilin8M»4 8<0 

[0077] -»^*^JtS2tt . »(W>a«ffl*0 
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mizTZ&ztfrt*. m&z®wkx'isz>. ttz. auk 

hMl O^lPROXIl 2^»l££BrffifSfc:«J# 
^hZbWX'ZZ. 

[0 0 7 8] isyhMlOfrkftttSX/fAMt. S 
l.»2«AS4 3. 5 8fc*JV%TSa<50«*&a3 2. 

txm 2 4 6 SriBW h ZblzZV^bMizZti 

ti&. ttz. m&ztiKW&x'PRoxtmmizmKt 
&cdx\ PRoxm&MTnfc&zm^xmmtt&M 

**. ttz. 1L3 5^m&Ml f zW.1£tZZbtfX'Z 

[0 0 7 9] 2K@^2PROXJfl 3T*tf)Rj5#i& 
i««19%, H*l%. -»{fcK*10ppmjaT 
i<oi^^K«<rx«, -Stf(^*«K#l Op 

x-*h> 

[0 0 80] Ltztf-oX. i/7Vmi 0£5&&L£:K8 
fiff 9. looJL3 5**3BlH-*£i:*» 

mhti&o zcoxoizLx^bmntf+wzm 

htiX . &X#xifi9> 1 PROXi 1 2 »:*AS *i& 

[008 1] ft. JJEWtti* SfclPROXJI12<DT 
Sfcr^hJBl 0 (S^s^hJi) SrKKLfctf* SI 
PROXll 2^0TSPtC^7 hSl 0£l£BL3r< bi> 

U Sfc?L3 5*Sl*J9N:Lfc*^ *fi<c,KK^-f> 

[0082] JSC* ^S9^8 1flt &K£S2<7) 

[0 0 84] H4fctt*»3*S-r. eS£K»3tt. ±a 
Lfc8at»2fcWI«. A-tl8i:, K«*H»i8i:* 
eX«fti«EB8^^CO^M«ill OSrfitx.. CO 



^8 2^«K ; K^J?AtTS)0. «Brt£«tt*teB 

\^#. WtU^. A#8 2£J:S«flBi^ 
^<i:i>SnfK t J§4 8rt€r^jatTV^|>, 0 Steffi 3 
MM&4 8C0A^4 8eOT»Sfi«CSBKL4 

MS»4 8OT(«lS<508a»i:±W*^8S» 
i: £<! <01 OC0aijl?L4 9)WfiiS*TV^ . 
[0085] 2l6*»4 80T^t^<i:. *1S^S7 2# 

□ 3 2 tr&ff U3t» 1 3SAJI 7 4 /flStt£S ItT * h . 
[0 086 3 JB1«-&*7 2U. tt^JSU 7 . 19.2 

1 o . TBM>ttW* i 7 

T loc?)?L2 7#. ±&OfHJK2 1 icteT&OttOTt 
17*: HAL tBR^)?L29* s »»T*^. »-£*l£?L 

2 3. 2 7. 2 914. »fc?L2 7 i&*#*««08Bl* 

TL2 7(41otcH^r. »»£J:9» 

%tfxb£&btfft#m&2tdtLtf. mmamz%& 
ixmm*>~>xi>^\ 

[0087] Sl^AM74(i. ^^bHlObtgg? 

§s i c omtRmmi&m 1 2 £««i/o*& .»ico 

WR5 2. 5 4. 5 6*3tPfe5:6*2fi^S7 6S:^L 
2 C OS8»fUIHM 1 3 fcrffiK L X ^ & o *WW 
5 2 tCii:1Sia^L7 5 sWS*UT * 0 . * 2 ?g^M7 6 
03ffi2#A£7 8fc:}tai/O*a. S2^A^7 8i4. 

^^«^n 3 o *«a l t v ^ . ftmwL 5 4 tciiaaa 

KbLXimJlUtfffimLXb*), ftflIS5 6di 
mwlL7 9tfB&LXi>&. ?L7 7{i?L2 7 b^ffi. 

iz. 7L7 5^>?L7 9 bm-immzm^^x o IZSM 

LXfo&. 

[0 0 88] *2COjWWflflBWil 3tt±»C8C« 
tRBtfblHKJB 1 30j^JBfctt. ^^ffl^ffiAaiP 5 9** 

t>mmm&&*ffiMZ&zft®&5 7&ffiftte&f&Lx 
^> « 

[0 0 89] i(7)a«»3fcJ:WJ. ^KJa^5§3 4TUn 

(7KHm) fc«lftP2 6*»fe«*&SfL3tIHS 

tixifi* JnJ!!«4 8^Tm*^a*tTT^*. 

A»8 2tci:0aSE«^)SlHlL^4>TKL. JS3r 

[0090] *sis<ifc*i:JieHxr^ii. TS^arts 
fcaa?i4 9*ffloT±fiis<5oa»fc8iA , f-&* ^^t- 

^ts-ari*. fr^m&<nmmm\iZ£hmhtf^\^% 

«S2 kH«fca««^8^feCOJE^JWi 1 OS: 
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[0091] co&tsmm 1 o im&Ltz&gfiziz 

ffiJRkWfMi*. HmtfAb&Mt* 7L2 3£M^T 
m 1 »&£7 2 Ott^DS 1 7 fc 1 9 coEHc8iA"t& . * 
LT > tfcWK 1 9 1 r m<OJl2 7 iffi&t 

*£kfcJ:<K WSteS^SfU fKMK2 1<WL2 9-e 
SB l c oatRBKfcftBWi l 2 ^mz^^i-h . 

[00923 »icoa^flaaaii 2*aauttt 

3Efc«2««7 60ffcTOK5 2. 54. 5 
6<0#7l72. 74. 76£?I9. *2COj»Wfl!« 
SMI 3i;aAt^o *tf>BL tt«J«l 7^co*iiirk|5] 
loc07L7 7*3M5fi-r«»Cfc^J: , 9S«;^0«*&a 

ttftttsftV 1 3 tzXktt . K 2 c oaittRflAHM 1 

[0 0 9 314*:* »2COjWOWUIM»13^« 
fc#jft«*lfc«ffl«5 7fc* ScK»2C0«^-fcRia^± 
«eo8^fflP5 9^fe«MftfflS« (**m±#*> 

»xu T»<?)«Aaia5 9^affi8*&. ztuz* 

OflWBWs^rtiiL. *fe*2CO^!Mt*HSWi 3 

[00943 WcKMBi* H 6 IC5<$"J: 3 fcC O gUR 
KitMKBl 2*HR"C**LTfcJ:v*. H6tc^K 
««4 li. M?fc»4 8^h«^coaS?K^bftB»i l 2 
t-WCWfcl/ta 1 }. CO«»ffl!BB120fll 

[00 9 53 ccoid^a«»*«*t'Cfc. CO?S£ 
[00963 

[00973 ^MmM<r>mmzim^^h z fmM 

[00983 : WWiOAPt3iiW)fflP*«BfiS*fcw 

k*»6. a»apoaflEfeiSTc*. MMflBWkco 

[00 993 ^«*&«fi4«Jl. *cOfl&*5ffl8W^rt 

[0 1 003 CO^R^jK«kC051ltRKft«!«8JBkO 
IBfcMW*»«Lfc£fc**^ COMJWfcJBWI* 
■C— fWbS^TBkiote. X. CO^jWJfkCOM 

ftt. Xff*L<«rV«K««r««l'C**. 

[01013 mmcommt c o^sMJKB^SHk £jm 



[0 1 023 S£9E(C J: 0 . #X k^k *%&fizm^ 
[0 103] co^JH^kCoai^lKtftHWko 

ifcC OSftJHBV k C oa^fl««Wfc*rt-&3E* 
[0104] KS^co^-fkKSoiftK^SrSffli^T 

[ o i o 5 ] c o^mammt c ojs»?BHtftHsyi*^ 

[0106] ffiSfctf£ft* Lfci k fc J: 0 . 
[0107] MiS^T^fflt-C o^^yf^iSWc^ 

s**ik#rs. Mffimsmizm*>t,zc o&j&mm 

[0 108] C05B»«BWS:aaLfca*^kffi« 
fct+»fcJ»Pt*ik* s 'C*&^tr. COSBSWMWS 
jaWict5(t&RJ6S:W3l. **o*IIfc*<ff£*rti'££k 

[HI ] #^fc3^*wn««iKK«^IRW«l«* 

[02] *^^*»*»&#«n«^«ako-»«iKffl 

[04] *5HHte3^**OT«^»»0«^«*^ 
[05] **^fc^S**n«^«^-»«BBBI 
[06] *«Wfc^&*«n«*SWSS^«^«IS:^ 

2 S 3, 4 SKtt 

6 m&® 

8 S(«««£H 
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9.11 mm 

10 COgj&jmm (is? HI) 

12 micomtwamm (proxjd 

13 ff2COURIMUHHJI (PROXI) 

14 &mfm (mm) 

1 6 A— MXft& 

17.1 9. 2 1.47.52. 54.56 ttWSc 

1 8 A— 

2 0 

23. 27. 29 JL 

2 4 «s«»xrx^KajLD 

2 5 jtfgf 

2 6 jK»#X<a«l&P 

2 8 SMttfXcoKffiLP 

3 0. 3 2 PROXfflSaoflBSP 
3 1.36 

33. 35. 38. 39. 49. 55 TL 

3 4 

4 2 ffil&^S 

[HI] 




43 

44. 45 M 
4 6 S*2£«£ 

4 8 inmm 

50 as 

51 ma 

5 3 

5 7 #*P& 
5 8 SS2gAM 

59 ssxmn 

6i-6 9 mi-m9ffi& 

7 1.73 J&K 

72 isia^s 
74 mim*M 

75. 77. 79 7L 
7 6 

7 8 SH23£AM 

so nma» 

8 1. 8 2. 8 3 A9 

[02] [03] 




49 ft 
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[043 




(51)Int.C1.7 mmi^r 
H 0 1 M 8/06 

// H 0 1 M 8/10 

F^-A(##) 4G040 EA03 EA06 EB12 EB24 EB31 
EB32 EB45 EB46 EC08 
4H060 AA02 BB11 BB12 CC18 DD01 
5H026 AA06 

5H027 AA06 BA01 BA10 BA16 BA17 



F I 

H01M 8/06 



8/10 



r-73-K (##) 



B 
G 



